Introduction
The World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) has been one of the most rapidly embraced treaties in the history of the United Nations. To assist countries with implementing FCTC obligations, in 2008 WHO introduced the MPOWER package of evidencebased tobacco control measures. The MPOWER package includes: monitoring tobacco use and tobacco control policies; protecting people from the dangers of tobacco smoke; offering help to quit tobacco; warning the public about the dangers of tobacco; enforcing bans on tobacco advertising, promotion and sponsorship; and raising tobacco taxes. These measures are supported by substantial evidence of their impact for reducing smoking. [1] [2] [3] [4] Since their introduction, countries have steadily implemented recommended MPOWER policies. Early leaders in adopting rigorous MPOWER measures include Brazil, 5 Ireland 6 and Thailand. 7 As the movement to adopt MPOWER policies gains momentum, more countries have passed laws and many others have put advocacy efforts in place to support legislation. This progress has also been aided by significant support from private donors.
In 2008, WHO began systematically gathering information about MPOWER measures in every Member State to assess progress with the adoption of legislation, motivate further change and provide examples of excellence. In 2008, 2009 and 2011 WHO published reports that provide information about MPOWER implementation. [8] [9] [10] Findings of the most recent report, which includes data from 2010, showed that 3.8 billion people were covered by at least one MPOWER category globally and demonstrated progress in every MPOWER category.
The goal of the MPOWER package is to reduce smokingattributable deaths (SADs), which are projected to rise to 8.3 million annually by 2030. 11 The purpose of this study is to determine the number of SADs averted as a result of the implementation of MPOWER policies. By capitalizing on the previously-validated SimSmoke model [5] [6] [7] [12] [13] [14] [15] [16] [17] [18] [19] [20] to estimate the impact of MPOWER policies for reducing SADs, we employ a simple but powerful method to estimate the long-term impact of MPOWER policy implementation in the first three years.
Methods

Assessment of incremental policy change
The WHO reports [8] [9] [10] show the status of each MPOWER policy, by country or territory, for 2007, 2008 and 2010 using a fivelevel categorization. The highest level comprises the MPOWER measures that WHO placed in the highest category in terms of the completeness of the legislation. For example, WHO categorizes smoke-free laws at the highest level as those calling for "all public places smoke-free or ≥ 90% of the population covered by subnational smoke-free legislation".
Using these criteria, we created a list of countries and territories that had adopted a highest-level policy after 2007, commensurate with the timing of WHO reports. We also used WHO corrigenda to clarify or correct policy status based on additional knowledge gained after publication of the reports. 21 The list of countries and territories adopting highest-level policies was confirmed by representatives of the WHO Tobacco Free Initiative.
We compared 2010 data for the POWER (monitoring is excluded from this report) categories to 2007 data to determine which countries not in the highest-level category in 2007 had progressed to the highest level by 2010. For each country that had adopted a highest-level policy by 2010, policy data from earlier reports were used to determine incremental policy changes because the effect of a policy change depends upon the initial policy level (e.g. the incremental effect of a complete Objective To evaluate the global impact of adopting highest-level MPOWER tobacco control policies in different countries and territories from 2007 to 2010. Methods Policy effect sizes based on previously-validated SimSmoke models were applied to determine the reduction in the number of smokers as a result of policy adoption during this period. Based on previous research suggesting that half of all smokers die from smoking, we also derived the estimated smoking-attributable deaths (SADs) averted due to MPOWER policy implementation. The results from use of this simple yet powerful method are consistent with those predicted by using previously validated SimSmoke models. Findings In total, 41 countries adopted at least one highest-level MPOWER policy between 2007 and 2010. As a result of all policies adopted during this period, the number of smokers is estimated to have dropped by 14.8 million, with a total of 7.4 million SADs averted. The largest number of SADs was averted as a result of increased cigarette taxes (3.5 million), smoke-free air laws (2.5 million), health warnings (700 000), cessation treatments (380 000), and bans on tobacco marketing (306 000). Conclusion From 2007 to 2010, 41 countries and territories took action that will collectively prevent nearly 7.5 million smoking-related deaths globally. These findings demonstrate the magnitude of the actions already taken by countries and underscore the potential for millions of additional lives to be saved with continued adoption of MPOWER policies.
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ban is less if a partial ban was in place than if no policy existed).
Effect size parameters
Effect sizes for incremental policy change were derived from the SimSmoke tobacco control policy model. 2, 22, 23 The SimSmoke model has been validated for four states of the United States of America and more than 20 countries. [5] [6] [7] [12] [13] [14] [15] [16] [17] [18] [19] [20] 23, 24 Table 1 summarizes policies and effect sizes based on expert panels and published literature reviews. 23 We provide upper and lower bounds for effect sizes based on variability estimates from our previous work. 14 To determine policy effect size, we used the per cent reductions (in relative terms) in smoking prevalence resulting from a particular policy. The policy effect size is classified as being either short-term or long-term: (i) a short-term effect size is defined as the percentage change in smoking prevalence in the first three years of policy implementation; (ii) a long-term effect size is the percentage change in smoking prevalence after 40 years of implementation. In SimSmoke models, a short-term effect size is based on the change in policy by 2010 from its 2007 level, and a long-term effect size is derived by multiplying the short-term effect by a long-term multiplier and by adjustment factors for health knowledge, urbanization and enforcement. In previouslydeveloped versions of SimSmoke, the long-term multiplier is estimated for each policy (LT-MULT p ) as the ratio of the relative change in prevalence after 40 years to the relative change in shortterm prevalence in the first year.
Except for tax policies, effect sizes are based primarily on policy evaluation studies from high-income countries or territories (HICs) due to the lack of studies for low-and middle-income countries or territories (LMICs). Accordingly, for LMICs, the effect size is adjusted by a health knowledge variable (AWARE p > 1 in LMICs, and 1 in HICs), reflecting the ability to affect health awareness from policy p (excluding price policies) in LMICs (e.g. Blecher et al. 26 found that advertising bans have larger effects in LMICs). Some policies are also subject to the percentage of urban population in country i, URBAN i , measured as (1 minus the percentage employed in agriculture). 27 The urban adjustment incorporates the ability to reach and influence the population and those not covered by smoke-free-air laws (i.e. those not working indoors).
For smoke-free air (SFA) effects and impact of smoke-free air laws, we posit that half of the effects will occur automatically through passage of the law (e.g. due to a change in norms), while the remaining half of the effects will depend on enforcement (ENF, 0 ≤ ENF ≤ 1, using the MPOWER index = 1,…10 divided by 10), and a publicity index based on tobacco control spending (PUB = 0. 
where ST-CTP i is the short-term CTP effect size in a HIC from the change in CTP policy. For health warnings (HWs), URBAN is set equal to one. The long-term HW effect is:
The effect for price policies (PRICE) depends on standard economic demand elasticities, which we assume are constant over price changes and are applied to the smoking prevalence. The formula for the prevalence elasticity, E, is defined in terms of the inflation-adjusted price, Pr, and prevalence, PREV. Using an arc elasticity formula, price change is mea- Since the change in prevalence can be calculated as: and assuming constant price elasticities, 25 the price effect size for country i is calculated as: 
Based on previous reviews, 28 overall short-term elasticities were set at −0.15 for HICs, −0.2 for MICs and −0.2 for LICs, with a long-term multiplier of 2. 17 The number of smokers, by sex, for country i is obtained as:
Reduction in smokers and smoking-attributable deaths
where PREV is smoking prevalence and Pop is populations (ages 15+), both distinguished by male (m) and female (f). Applying the relevant policy long-term effect size to the number of smokers, we calculated the reduction in smokers in country i as a result of policy p, ΔSMOKERS i,p , as:
where LT-EFFECT SIZE i,p is the longterm policy effect size of a specific policy p in country i. The number of SADs averted was calculated by applying an algorithm based on Doll et al., 29, 30 who concluded that "half of all regular cigarette smokers will eventually be killed by their habit". Similar results have been obtained in studies in the United States. 31, 32 We applied the 50% figure to smokers who quit as a result of the policy to estimate the deaths averted, ΔSMOKERS DEATHS, as:
. 0 (10) 
Results
Study population
Cessation treatment policies
Two HICs and two MICs adopted highest-level cessation policies. Effect sizes vary from −1.8% for Turkey to −5.4% for Israel depending on the country's income status and the policies in place in 2007. Collectively, changes in cessation policies are estimated to lead to 759 150 fewer smokers and 379 575 averted SADs (range 189 768 to 759 150).
Health warnings
Seven countries adopted highest-level pack warning policies. All were MICs except for Djibouti. Since most countries were middle-income and their health warnings changed from weak to strong, their long-term effect sizes were −3.0%. For other countries, changes in the warnings or a change to HIC status yielded an effect size of −1.5%. These policy changes reduced the number of smokers by 1 379 580 and averted 689 790 SADs (range:344 895-1 034 685).
Advertising policies
Highest-level bans on tobacco advertising and promotions were adopted by 
Price and taxes
Taxes were raised to the MPOWER goal of 75% of the final retail price in 14 countries, including one LIC, five MICs and eight HICs ( 
Total effects
The total estimated impact of each of the five MPOWER policies on the number of current smokers and of deaths prevented is shown in Table 3 . The estimated number of smokers will be reduced by 14 840 011 and an estimated 7 420 006 SADs will be averted (range: 4 592 004-10 437 796) among smokers alive in 2007.
Discussion
The highest-level MPOWER policies adopted from 2007 to 2010 will result in 15 million fewer smokers, and 7.4 premature deaths will consequently be averted by 2050. These findings underscore the urgent need for countries to focus on adopting, implementing and enforcing MPOWER policies. Although more than 40 countries adopted one or more MPOWER policies from 2007 to 2010, nearly half of the world population is still not covered by a single MPOWER policy. The policies having the greatest impact -smoke-free air laws and taxation -are alarmingly under-adopted. Only 11% of the world's population is protected by SFA laws and less than 8% resides in countries with the recommended minimum tobacco tax rates. MPOWER policy implementation is likely to yield additional benefits beyond the nearly 7.5 million estimated SADs averted. The estimates do not include the beneficial effects of adopted policies that have strong components but do not qualify as being of the highest level in the WHO reports. Our estimates also exclude smokers who may have initiated smoking after 2007 in the absence of strong policies. However, smokers who were included in our estimates and who may have quit smoking later despite the absence of such policies potentially offset some of the benefits of policy implementation that were omitted from our analysis.
We used data from WHO reports and an extensively validated statistical model to estimate MPOWER policy impact. This supports the validity of our estimates. Despite these strengths, the findings should be interpreted in light of the limitations of this work.
The estimation method does not incorporate dynamic aspects of changing demographics and smoking rates and the effects of policies over time.
To explicitly consider the impact of incorporating these dynamic aspects, we applied the SimSmoke simulation model in a separate analysis to nine countries that are reaching MPOWER goals (data not shown). For the nine countries we compared the effects on smoking prevalence and SADs with the effects reported in the previous section and found that they were reasonably close to the reported findings. This suggests that the dynamic aspects of policy change that were not taken into account in our analysis did not substantially bias our findings.
The policy data used for our analysis were reported by WHO, which adheres to a specific set of policies described by the FCTC. To collect the data, WHO reviews actual legislation in its original language and catalogues policy status. The categorization of the policy for inclusion in the report is then reviewed at the regional and national levels by various entities, including each country's health ministry. Although these are the best available data that could be ascertained for our analyses, the characteristics of a policy as implemented in a specific location may not be fully captured by WHO reports. For example, the effects of smoking cessation policies may depend on financial reimbursement and the involvement of health-care workers, but these data are not collected. More specific nationallevel data may allow for more precise estimation of the impact of FCTC policy on smoking-related morbidity and mortality. Another limitation lies in the ability to model the combined effects of [39] [40] [41] These differences may reflect initiation at older ages or a higher background risk of premature death from other causes. To consider these effects, we multiplied the SAD estimates for LMICs (using World Bank classifications) by 0.6, based on results from previous SimSmoke models that show 40% fewer deaths in MICs.
7, 42 The total estimated number of SADs averted was reduced to 5 130 076 (range: 3 139 571-7243, 484). Of these averted SADs, 2 298 131 resulted from taxes, 1 610 787 from SFA laws, 791 657 from health warnings, 245 707 from cessation treatment and 183 794 from marketing restrictions. However, smoking deaths in LMICs, especially those approaching high-income status (e.g. Mexico and Turkey), may increase as the intensity and duration of smoking increase and risks not related to smoking decline. 43 Our findings may have implications beyond the outcomes examined in this study. The effect of newly implemented policies could be extended to reductions not only in SADs, but also to benefits in other smoking-related outcomes (e.g. reduced adverse birth outcomes related to maternal smoking, such as low birth weight, 44 better quality of life, lower health-care costs, less productivity loss). Moreover, evidence suggests that additional deaths may be averted among non-smokers because of reductions in exposure to second-hand smoke. 45 Finally, we have not considered the possible effects of the MPOWER policies on reductions in smokeless tobacco prevalence, which would likely bring additional public health benefits. 46, 47 In conclusion, we found a substantial projected impact on SADs resulting from the adoption of MPOWER policies from 2007 to 2010. Our main findingthat nearly 7.5 million smoking-related deaths will be averted -shows that evidence-based MPOWER tobacco control measures have an enormous potential to reduce premature smokingrelated mortality. The 
Resumen Fallecimientos derivados del tabaco evitados gracias al progreso de las medidas de control a lo largo de tres años
Objetivo Evaluar la repercusión global de la adopción de las medidas de control del tabaco de alto nivel MPOWER en diferentes países y territorios desde el año 2007 al 2010. Métodos A efectos de determinar la reducción del número de fumadores como consecuencia de la adopción de las medidas de control durante ese período, se aplicaron tamaños del efecto del plan de medidas basados en los modelos SimSmoke validados con anterioridad. Con arreglo al anterior estudio, que sugería que la mitad de todos los fumadores fallecían por motivos derivados del tabaco, también colegimos los fallecimientos relacionados con el tabaco evitados gracias a la implementación del plan de medidas MPOWER. Los resultados obtenidos del uso de este método sencillo, pero potente, concuerdan con los previstos utilizando los modelos SimSmoke validados anteriormente.
Resultados En total, 41 países adoptaron al menos una medida de alto nivel MPOWER entre 2007 y 2010. A consecuencia de todas las medidas adoptadas durante este período, se estima que el número de fumadores descendió en 14,8 millones, con un total de 7,4 millones de fallecimientos relacionados con el tabaco evitados. La mayoría de los fallecimientos se evitó gracias al incremento de los impuestos al tabaco (3,5 millones), la legislación antitabaco (2,5 millones), las advertencias sanitarias (700 000), los tratamientos para dejar de fumar (380 000) y las prohibiciones publicitarias (306 000). Conclusión De 2007 a 2010, 41 países y territorios tomaron medidas que evitaron en conjunto unos 7,5 millones de fallecimientos relacionados con el tabaco. Estos resultados demuestran la magnitud de las acciones ya instauradas por los países y ponen de relieve el potencial de la adopción continuada de las medidas MPOWER para salvar millones de vidas más.
